Dream recall was measured retrospectively with the
There was little difference between 40 and 69 years of age and women recalled more dreams than men after age 30 years. Waterman (1991) found that all young adults were able to recall five dreams, but only 73% of middle-aged and 65% of old adults could do so. Zepelin (1973) , in a survey of 714 college alumni between 23 and 81 years old, reported an age-related decrease in dream recall, especially after 50 years of age. Giambra (1974 Giambra ( , 1977 Giambra ( -78, 1979 , using a retrospective questionnaire, reported decreases in dream frequency which occurred in the thirties and, thereafter, either decreased or remained essentially at the same level for the subsequent years of life.
Sleep parameters of the elderly differ somewhat from those of their younger counterparts. In general, the absolute time in REM sleep declines over the adult lifespan. Specifically, the average REM period remains relatively stable at 25-33 minutes through age 29 years for men and through age 49 years for women; thereafter, it declines to 22-24 minutes. Overall, REM periods occupy about 20% of the sleep cycle of middle-age adults and 16% of the sleep cycle of the elderly (Miles & Dement, 1980) . Woodruff (1985) , in her review, reports that REM periods in the elderly are more frequently interrupted by brief awakenings.
Although dreams occur in non-REM sleep, it is reasonable to infer that the small reduction of REM sleep with increased age can only be partly responsible for fewer dreams and hence, fewer recalled dreams. Reduced dream recall with the elderly would also be expected as a result of memory decrements associated with senescence. We know that, over days to weeks, elderly adults have reduced long-and short-term memory, and are also susceptible to failures of initial memory consolidation (see, Giambra & Arenberg, 1993; Kausler, 1991 for a review). Theories of dream recall (see Farthing, 1992 , for a review) point to several other aspects of dream recall in which the elderly may perform less efficiently relative to the young. The sleep state and the normal waking state are very different physiologically and in terms of contextual cues. If dreams enter long-term memory during sleep, then recall would be hindered because of the different cues available during wakefulness. Older adults seem to be more susceptible to memory failure when retrieval cues (i.e., "environmental support") are different from the original contextual cues (Craik, 1986; Craik & Jennings, 1992; Kausler, 1991) , i.e., age differences in long-term memory are reduced or eliminated when retrieval is supported by the contextual cues which accompanied the original event. If dreams do enter long-term memory after awakening rather than during sleep, then events occurring at or proximal to awakening can interfere with consolidation of the dream memories. For the elderly, fewer dreams might be reported because fewer dreams entered their long-term memory. However, since old adults have more spontaneous awakenings during REM sleep than young adults (Woodruff, 1985) then if dreams enter long-term memory at awakening then they have more opportunities for dreams to enter long-term memory. Old adults also seem to be more susceptible to the detrimental effects of interference on memory (Kausler, 1991) . Thus, the retrospective reports method, when applied to the elderly, would seem to be especially vulnerable to the loss of contextual cues and to the influence of interference-on both the recall and consolidation of memories. Fein, Feinberg, Insel, et al. (1985) found, upon awakening from REM sleep, that 69-74 year-olds recalled dreams 71.4% of the time while young subjects recalled dreams 90.2% of the time; for Stage 2 sleep recalled dreams were 47.2% and 60.3%, respectively, for the older and younger groups. If the percentage of REM sleep awakenings having dreams was reduced in the aged then a decrease in recalled dreams cannot be only a simple function of fewer REM periods. The age decrease could be due to fewer dreams or to recall failures or to reduced dream saliency in the elderly (Cohen, 1979) . However, if age decreases in recalled dreams begin relatively early in adulthood, for example in the thirties and forties, it is unlikely that age-related decreases are solely or primarily the result of a decreased memory capacity. It is more likely to be primarily the result of an actual decrease in dream frequency.
In this paper, we extend the earlier work of Giambra (1974 Giambra ( , 1977 Giambra ( -78, 1979 ) by examining intraindividual changes in dream frequency over a 6 to 8 year interval; in addition, we examine cross-sectional age differences with an increased sample size at all ages. If the decrease in dream frequency occurs before senescence then we would have further evidence that the decrease is true and not the result of increased memory failures.
METHOD Subjects
The cross-sectional sample included 1065 men and 1263 women 17 to 92 years old who answered the Night Dreaming Scale for the first time in the 1972-1976 or 1979-1984 periods. Most of the over-29 year-olds in the cross-sectional sample were participants in the Baltimore Longitudinal Study of Aging (BLSA; Shock, Greulich, et aI., 1984) at the Gerontology Research Center of the National Institute on Aging. Participants in the BLSA are unpaid volunteers who request participation on their own initiative. Virtually all are related to, or friends and acquaintances of, past and continuing participants in the BLSA. A relatively small number were informed about the BLSA by the media. The remaining non-BLSA subjects were usually recruited by church organizations and the church organizations paid for their participation. The 17-23 year-oIds were students recruited from Miami University of Ohio, Towson State University of Maryland, Community College of Baltimore, and Notre Dame College of Maryland. Most students participated to satisfy course requirements for experimental participation. The remainder were paid volunteers. The 24-29 year-old members of the sample were a mixture of students and BLSA participants. The sample was 89% Caucasian, 60% Protestant, 25% Catholic, 49% lived in a big city metropolitan area, 12% lived in a rural area or on a farm, and 92% rated themselves as being middle to upper-middle class. For men, 9% had one to three years of college education and 80% had four or more years of college education. For women, 21% had one to three years of college education and 56% had four or more years of college education. Medication information was not available for the full sample. The influence of medications on dream frequency cannot be determined in this sample. However, if dream frequency decreases in early adulthood then it is unlikely that the decrease was the result of medications.
The longitudinal sample consisted of 217 men aged 24 to 77 years old at first testing and 116 women aged 24 to 71 years old at first testing-there were too few women over age 71 years to be included in this analysis. The Night Dreaming Scale was first taken between 1972-1976 and was taken for the second time six to eight years later. Participants received identical instructions with each successive administration. Virtually all of the men were participants in the BLSA. Some of the women were also participants in the BLSA, but the majority were not. Most of the women were from communities in the Baltimore!Washington D.C. corridor, were recruited by BLSA members, and were related to, or friends and acquaintances of, BLSA members. These subjects are a subs ample of the cross-sectional sample. However, the longitudinal sample had a higher percentage of Caucasians, Protestants, and farm/rural residents than the cross-sectional sample.
Night Dreaming Frequency Scale
This scale is one of 28 scales of the Imaginal Processes Inventory (IPI; Singer & Antrobus, 1970; Giambra, 1980) . The items are concerned with aspects of dreaming associated with frequency, detail and vividness of recall, and awareness of dreaming. All 12 items of this scale have five alternatives. The Appendix gives the items and their five alternative answers for the Night Dreaming Frequency Scale. The alternatives a, b, c, d, and e were assigned values of 0, 1, 2, 3, and 4, respectively. Scale values were computed by summing across the responses to all 12 items-minimum of zero, maximum of 48. Cronbach's alpha for this scale is .95 for both women and men (Giambra, 1979-80) . For a one-year interval this scale has a test-retest correlation of 0.78 (Giambra, 1977-78) .
Procedure
For BLSA participants, the IPI was usually taken alone or in small groups of two to six. One author (LMG) usually was present to answer questions and provide clarification. For many non-BLSA participants, the procedure was essentially the same. However, some men and a majority of women completed the IPI at home with all material received by mail. These individuals were instructed to contact LMG if any questions arose. The 17-23 year-old college students generally completed the IPI in a classroom setting in groups of 10 to 60 people.
Results

Cross-Sectional Analyses
Each gender was partitioned into a 17-23 year-old group and 10 six-year age groups in the age range from 24 to 83 years-there were too few subjects to complete an over 83 year-old group. For women, the age group sample sizes were 535, 88, 125, 101, 78, 68, 85, 76, 58, 31 , and 9, respectively, from youngest to oldest.
For men, the age group sample sizes were 354, 54, 82, 68, 61, 82, 86, 102, 60, 65, and 34, respectively, from youngest to oldest. A Test Year (1972 -1976 , 1979 -1984 x Age Group x Gender analysis of variance (ANOV A) determined that Test Year was not significant as a main effect, F < 1, nor in interaction with Age Group, F(9,2219) = 1.20, and Gender, F(1,2219) = 1.16, and with Age Group and Gender together, F(9,2219) = 1.07, allp > .05-the 78-83 year-old group was omitted from this analysis since cell sizes were too small when partitioned into Test Year subgroups. Because Test Year had no effect it was omitted from subsequent ANOVA and all age groups were used. An Age Group x Gender ANOV A found significant effects for Age Group, F(1O,2280) Figure 1 indicated a possible nonlinear trend with age. Therefore, a stepwise multiple regression, with quadratic and cubic age terms entered after a linear age term, was carried out. For men, both the quadratic and the cubic age terms each added a significant amount of variance, 3.1% and 0.9%, respectively, both F > 11.6, P < .001. The total variance accounted for by all age terms was 15.0%. For women, the quadratic and cubic terms together added 0.9% of variance, F(2,1259) = 5.87, P < .01. The total variance accounted for by all age terms was 11.0%. Figure 1 shows, for men and women separately, the nonlinear regression fit as well as the means for each age group. For men, mean scale This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
values decreased to age 36-41 years; thereafter, mean values remained essentially unchanged. For women, mean scale values showed a gradual decrease to the early fifties; thereafter, mean values remained essentially unchanged. The Appendix gives the percentage of each age group which endorsed each itemalternative of the 12 items of the Night Dreaming Scale. For example, from the Appendix we see that the percentage of men who report that "I have a night dream: several times a week or once a night or more" decreased unevenly from 61.1% in 17-23 year-olds to 22.5% in 78-83 year olds. The Appendix shows how the distribution of responses shifted with age from alternatives indicating more frequent or more intensive dreaming to alternatives indicating less frequent or less intensive dreaming.
Longitudinal Analyses
Age groups spanning six years were constituted. Six-year intervals were used so that the second point of a preceding group would have essentially the same age as the first point of the succeeding age group. All age groups had sample sizes of nine or greater. This resulted in 8 groups for the women-24-29 (n = 13), 30-35 (n = 19), 36-41 (n = 14), 42-47 (n = 9), 48-53 (n = 16), 54-59 (n = 17), 60-65 (n = 17), 66-71 (n = l1)-and 9 groups for men-24-29 (n = 11), 30-35 (n = 21), 36-41 (n = 20), 42-47 (n = 19), 48-53 (n = 24), 54-59 (n = 30), 60-65 (n = 42), 66-71 (n = 21), 72-77 (n = 15). An 8 (Age Group) x 2 (Gender) x 2 (Time of Testing) mixed model ANOVA determined that longitudinal change was influenced by gender. Therefore, an Age Group (8 levels for women, 9 levels for men) x Time of Testing mixed model ANOV A was separately carried out for men and women. For men, neither the longitudinal change, F < 1, nor its interaction with age group was significant, F (8, 193) = 1.37, p > .05. Figure 2 shows neither general nor age-linked changes in mean Night Dreaming Scale values. For women, the longitudinal change was significant, F(I,108) = 4.27, p < .05, but not its interaction with age group, F(7,108) = 1.60, p > .05. Figure 2 shows 6-8 year longitudinal decreases in mean Night Dreaming Scale values in the two youngest age-at-first-testing groups (24-29, 30-35 years old) and in the three oldest groups (54-59, 60-65, 66-71 years old). In the 48-53 year olds the six year longitudinal change was an increase. The correlation of longitudinal change with age-at-firsttesting was less than 1.081, p > .05 for both men and women. The correlation between first and second testing was .69 for men and .75 for women, p < .001.
DISCUSSION
Clearly recalled dreams decreased in frequency from 17 to 35 years of age. Individuals older than 54 years of age recalled fewer night dreams than did individuals younger than 36 years of age. We obtained decreases in mean dream scale values at 29 years for men and at 49 years for women; ages where reductions in mean REM sleep interval time occur (Miles & Dement, 1980) . Memory decrements cannot account for these decreases in frequency of recalled dreams since generalized memory decrements do not occur at these relatively young ages. Furthermore, Fein et al.'s (1985) results support the conclusion that, in the elderly, fewer dreams are occurring in REM sleep itself; a conclusion which is consistent with the view that less spontaneous information processing occurs with increased age, especially in the elderly (see Giambra, 1989) . Cohen (1979) has indicated that reduced saliency of dreams in the elderly may account for reduced recall of dreams in the elderly. The two items which deal with vividness of dreams, see Appendix, indicate that vivid dreams occur infrequently in men after age 23 years and, in women, gradually decrease with increased age until age 54 years; after which there is little change. These items provide some support for Cohen's hypothesis that age-associated changes in dream recall may be the result of age-associated changes in dream saliency.
Men showed neither general nor age contingent intraindividual change over 6 to 8 years. Intraindividual stability in recall was consistent with cross-sectional stability in men 36 years of age and older. The lack of a significant longitudinal change may have been the result of not having a 17-23 year-old group; the largest proportion of the cross-sectional drop in dream scale mean values occurred between the 17-23 and 24-29 year-old groups. Women showed intraindividual decreases in frequency of dream recall over 6 to 8 years that were especially evident in those initially under 36 years of age and over 54 years of age. Intraindividual decreases in dream recall were consistent with cross-sectional differences in the younger women. Intraindividual stability in recall was consistent with cross-sectional stability in 36 to 47 year-old women. For women, the intraindividual decreases in dream recall late in middle-age and early in old age were in contrast to the stability of cross-sectional means. The sample sizes for the longitudinal groups were much smaller than the cross-sectional groups. The inconsistencies between the longitudinal changes and the cross-sectional differences may simply be the result of these sample differences.
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